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Quality Review - PSP Fundamentals

« What is Quality?

+  The Economics of Quality

+  Testing Alone is Ineffective

- Appraisal Types

+  Objective Quality Assessments

- Principles of Quality Management

+  Personal Responsibility
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Briefly refresh the students’ memory about these topics
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PSP Advanced: Planning and Tracking Craality
Quality Measures and Metrics discussed thus far

to-date injected and removed

to-date percent defects injected and removed
phase defect removal rate
process yield

phase yield

review yield

percent appraisai COQ
percent failure COQ

coa

COQ A/FR

defect density
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Quality Review - Understanding and Improving Quality Performance

We took a journey through the data and realized
+ phase and process yield measures the effectiveness of reviews
+ a higher process yield results in less defects in test

+ quality is free when proper attention and discipline is applied to
reviews

« where defects are injected and removed in our process by type
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Summarize the points they need to build a quality plan and track to it.
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Leading vs. Lagging Indicators
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Lagging Indicators 1

A Lagging Indicator is a measurable factor that changes value after the
underlying conditions it measures have begun to exhibit a trend.
Lagging indicators may confirm the existence of a condition or trend,
but are not used for prediction.

« Example: The primary lagging quality indicator is the actual number
of injected and removed defects, because you don't know the total
number of defects in the software until the development and testing
is complete. It is too late to change the quality pattem or trend of the

nroaram then
rogram then.

P

The quality measures discussed to date have been Lagging Indicators,
as they rely on one of the following measures:

« actual size

« total actual time and actual time by phase

© 2911 Carnagie Mabon Urivernty T

Software Engineering Institute | Carnegie Mellon © 2011 Carnegie Mellon University



PSP Advanced: Planning and Tracking Guality

Leading Indicators

A leading indicator is a measurable factor that changes in advance of a
new trend or condition and can be used in prediction.

« Example: Leading indicators are statistics which are used to
forecast how the economy will be performing in the future. Examples
are unemployment rates, commodity prices, housing starts, inflation,
bankruplcies, etc.

A leading guality indicator is a measurable factor that is shown to relate
to a lagging indicator which allows for corrective actions to be taken to
achieve a desired level of quality.
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Potential Control Parameters

To be useful, process control measures must be available
during the process. Examples are

+ size units reviewed per hour
- defects found per hour
« defects found per size unit

While no control parameter directly correlates with phase
yield, review rate is the most useful control parameter.

Review rate is the parameter used in the PSP,
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Yield Estimates

Yield can be estimated but not precisely calculated until all
defects have been found through test and product use.

Yield measures are most useful when the developers and
testers record all of the defects.

+ design and code review defects
» compile defects

+ test defects

By using process-control measures, you are more likely to do
high-yield reviews.

2011 Carmagie Mebon Ustvarsaty 14
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Yield versus Review Rate -1
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Yield versus Review Rate -2
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Yield versus Review Rate -3

While there is considerable variation, higher rates generally
give lower-yield reviews.

The PSP suggests the following upper limits for review rates:
+ code (using the LOC measure): 200 LOC/hour
+ documents: 4 pages/hour

« other measures: develop from your personal review data

2011 Carmagie Mebion Ustversaty 13
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So let’s revisit our student’s data

Recall that the student's data indicated a low process yield of 50% and
a goal was set to increase the process yield to 60%.

Also, recall the code review yield was only 37.5%.

Current  Desired
Phase Phase

Phase ield Yield |
Flanning | 0.00%: 0.00%
Detsiled Design | 0.00% _ 0.00%)
DLD Review | 60.00% 60.00%
Code | 588%  588%
Code Review | 37.50% 50.00%
Compile | 50.00% 50.00%
i 100004 1000000
0.00%  0.00%
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Review Rate versus Yield

The previous graphs
showed that the slower
the review, the higher the
yield.

The student's data shows 2 42 F s e = =
that very high code review =
rates resulted in a poor
yieid

What conclusion would i
you draw? 5
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A possible improvement for the student would be to plan for a slower review rate and
compare the actual review rate to the plan review rate as a leading indicator to the potential
quality of the code under review.

Software Engineering Institute | Carnegie Mellon © 2011 Carnegie Mellon University 15



PSP Advanced: Planning and Tracking Guality

Component Quality Profile

Standard design
review time

Standard design time

Standard code
review time

Unit test Compile
quality quality

4
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Quality Profiles ?

The recommended guality profile values are determined as follows.

+ design time > 100% of coding time
design review time > 50 % of design time
code review time > 50% of coding time
compile defects < 10 defects/KLOC

unit test defects < 5 defects/KLOC

The quality profile assigns a value for each of these measures. Values
range from 0 to 1.

+ If the measure obtained meets the criteria, the value for that item
is 1.

+ The value is assigned proportionately, based on the measure
obtained.

1 Camrgn et sty 1T

Software Engineering Institute | Carnegie Mellon © 2011 Carnegie Mellon University 17



PSP Advanced: Planning and Tracking Guality
Quality Profiles as leading indicators ?

- The quality profile values are good planning parameters

design time > 100% of coding time
design review time > 50 % of design time
code review time > 50% of coding time
compile defects < 10 defects/KLOC

unit test defects < 5 defects/KLOC

- For the first 3 parameters, as a phase I1s completed a comparnson of
the actual data can be performed between the completed phase and
a previous phase as a leading indicator of quality.

- For the remaining parameters, the number of defects found and the
current size of the product are know at phase completion. These can
also be used as a leading indicator of quality.

© 2910 Cammrpie Mation ity 14
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The Process Quality Index ?

The process quality index (PQI) provides a quality figure or merit for
every system element.

To calculate PQI, multiply the profile dimensions to produce a
composite value that considers

- compile and unit test defect levels
- design and code review times
+ time spent in design

Before test entry, PQI indicates the likelihood that a system element will
have subsequent defects.

Values above 0.4 are considered to be good.

918 G Mt ety 1
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Selected Quality Profiles ?

ety Prae o Ay Cruainy Freia for famiemiiy 3 Chanity Fosie for Aasenbiy §

Test defects = 0 Test defects = 0 Test defects =0

PQi=097  PQl=088 PQI = 0.71

[eT—— [ —— PP —

Test defects =0 Test defects = 1 Test defects = 3

] ] -

PQlI=059 PQI=0.15 PQl =0.04
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Using the PQI ?

« If one assumes a desired defect density of x in program use and that
each defect removal phase has a yield of 50%, then

» x defects/size measure should be removed by system test

+ 2x defects/size measure should be removed by integration test
+ 4x defects/size measure should be removed by unit test

+ 8x defects/size measure should be removed by compile

- For example, if the goal is less than 0.5 defects/size measure after
system test, then the defect removal rate for the unit test phase
should be 2 defects/size measure.

- Note: The defect density measures may be modified if desired. In
particular, if there is no compile phase, then defect density for ancther
defect removal phase such as personal reviews can be used instead
of those for the compile phase.

T ———)
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Capture-Recapture — 1

The capture-recapture method uses sampled data to estimate
populations.

It can be used to estimate the defects in a product.

Data are required from two or more independent inspections,
reviews, or tests of the defective product.

These data can then be used to estimate the total defects and the
number of defects remaining.

41 G Mt Unbrsrsty 33
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Capture-Recapture - 2

A = Defects found by inspector A
B = Defects found by inspector B
C - Defects common to Aand B
Total defects = A*BIC

Total found = A+B-C

. c Total remaining = A'BIC - (A+B-C)

3911 Comeg Ml Uity 31
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Capture-Recapture — 3

The validity of capture-recapture estimates, like any other statistical
procedures, critically depends upon the model assumptions. If the
assumptions were not followed, the estimates are questionable.

+ This defect estimate is only reliable when all the numbers A
and B are greater than 4 and A-C, and B-C are both greater
than 1.

« Even with these criteria, estimate error is likely 10% or more.
+ Generally, larger numbers, give more reliable estimates.

+ If A=B=C, you are likely to have found all the defects.

© 3910 Camege Mot sty 14
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Lecture Topics

Quality Review
Leading vs. Lagging Indicators
= Making a quality plan
Applying Quality Principles Through the Quality Manager Role
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PSP Advanced: Planning and Tracking Guality

Our student is now ready to make a Quality Plan - 1

Recall that the student’s quality goal is to increase the process yield to
60%. To accomplish this, the student plans to implement the following
PIPs:

1. Process yield has been declining over the last 2 programs, which
will lead to more defects being found in Test. To improve
process yield, focus on improving the code review phase yield as
it is only 37.5%. Try reviewing at a slower pace and take a break
between the code and code review phase.

r

. Review type 70 & B0 defects in the defect log and update review
checklists to find and fix defects prior to test. They are the most
costly and they are currently making it through to the failure
phases.

11 Carnagie Mebion Urniversy T8
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Our student is now ready to make a Quality Plan - 2

The student has:

« added a step in the Code Review process to take at least a 15
minute break between the Code and Code Review phases

« evaluated the defect logs to determine what needs to be added
to the Design and Code Review checklists in order to remove
type 70 and 80 defects earlier in the development process.

The student is now ready to estimate a new assignment using the
updated processes and applying the new quality principles they have

recently learned through their evaluation of their quality data.

11 Carnagie Mabion Uriversy 2T
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I PSP Student Workbook

Program 9 Size and Time Estimate

PROBE Calculation Worksheet

Prociction el Pascees
«
Form Ve

Addad Szw (A} AsBAEA
Estmated ASM ] ExlAePAv
PRODE method wsed (A0.C.0)

Camelatan (777}

Regression Pasmater {10 Sczm and Tewn
Fegreasion Pammater {11 Size and Tuvs
Prapecied ABM ) PeO0BTE
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g Prwdiciann it el
Lo Prwciction Istorual LPaP Rarge
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Program 9 Plan Summary — Base on Historical Performance

Code Review Rate = 1050 LOC/Hr
Code Review Removal rate = 5.3 Defects/Hr
Process Yield = 50%

Plan Defects Defects Phase

Phase Mi Injected R IYield |
Planning 46 0 0 0.00%
Detailed Design | 121, 1 0 0.00%
DLD Review | 25 0 0.6 60.00%
Code | 7 3 0.2 5.88%)
Code Review | 13 0 1.2) 37.50%)
Compile | 2 0 1| 50.00%|
Unit Test 45/ 0 1/100.00%
Post Mortem | 22 1] 0 0.00%

2911 Carmagh Maton Uriesraty 3
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Program 9 Plan Summary — Modified to meet Quality Goal
Using guideline of code review time > 50% of coding time

Code Review Rate = 363 LOC/Hr

Code Review Removal rate = 2.5 Defects/Hr

Process Yield = 60%

Plan Defects Defects Phase

Phase Minutes Injected Removed Yield |
FPlanning | 46 0 0 0.00%,
Detaiied Design | i2i| i 0 0.00%
DLD Review | 25 0 0.6  60.00%
Code | 77 3 0.2 5.88%
[Code Review | 39 0 1.6 50.00%]
Compile | 2 0 1 62.50%
Unit Test | 19 o 0.5 100.00%
Post Mortem | 22 0 0 0.00%,
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Lecture Topics

Quality Review

Leading vs. Lagging Indicators

Making a quality plan
= Applying Quality Principles Through the Quality Manager Role
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Quality Manager Team Role @‘@

Maintains a focus on product and process quality throughout the
project

Leads the team in developing and following the quality plan

Ensures that a qualified moderator is available to lead team
inspections or acts as inspection moderator

Tracks product and process quality measures

Ensures that team members provide their guality data, promptly
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1s

_ N
Quality Manger Analysis and Reporting L?@o

Ca

For quality analysis the quality manager regularly:
analyzes team quality data
ensures that these analyses are available for team reference

alerts the team whenever the defined process is not being followed

recommends how to correct the problems

alerts the team and management whenever quality problems require
special attention

For reporting the quality manager:

» reports weekly to the team on quality measures and product quality
status

» maintains the data o produce the defeci, yieid, ratio, rate, and
component sections of the project report during the phase and project
post mortem

11 Carnagie Mebion Urniversty 33

Software Engineering Institute | Carnegie Mellon © 2011 Carnegie Mellon University 33



PSP Advanced: Planning and Tracking Guality

Questions to ask as Quality Manager - 1 w%

Are the team members properly recording their data?
Do they record the data as they do the work or after the fact?

Are the data complete and of sufficient quality to permit analysis? If
not, what remedial actions do you recommend?

Are the team members using their data to assess the quality of their
work?

Do the team members' data indicate that the work is of high quality? If

SR TT ey Aiml b Aey v A
NGy, Winaw remetian ataons G0 You reComimenda s

Are the team members holding team inspections of the requirements,
design, and implementation products and are these inspections being
done properly?

Are the team members conducting personal design and code reviews
and are these reviews being done properly?

11 Carmagie Mebion Universty 34
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Questions to ask as Quality Manager - 2 w%

Is component and/or module quality being reviewed before integration
and system test?

Does the quality of all the components and modules meet the team's
quality guidelines before integration and system test? If not, what is
being done to fix the quality problems?

Do you need further support from management or the team leader in
assuring quality work?

Are there any other quality issues that the team should be aware of?
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Messages to Remember AT

To manage quality, you must plan and monitor quality.

You cannot know your quality performance without detailed tracking of
actual data.

Consistent performance depends on the early removal of defects.

Quality does not happen by accident. It must be made to happen.
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